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Abstract : A CRDI diesel engine used to commercial vehicle was fueled with 20% biodiesel fuel(BDF 20) in excess of
150 hours. Engine dynamometer testing was completed at regularly scheduled intervals to monitor the engine
performance and exhaust emissions. The engine performance and exhaust emissions were sampled at 1 hour interval for
analysis. Also, BSEC with BDF 20 resulted in lower than with diesel fuel. Since the biodiesel fuel used in this study
includes oxygen of about 11%, it could influence the combustion process strongly. So, BDF 20 resulted in lower
emissions of carbon monoxide, carbon dioxide, and smoke emissions without special increase of oxides of nitrogen
than diesel fuel. It was concluded that there was no unusual deterioration of the engine, or any unusual change in
exhaust emissions from using the BDF 20.
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Table 1 Specification of test engine

[tem Specification
Engine model D-ENG, D4EA
Number of cylinder 4
Bore x Stroke(mm) 83x92
Displacement(cc) 1991
Compression ratio 21
Combustion chamber Toroidal

Coolant temperature(°C) 80+ 2
Injection type

Common rail direct

Injection pressure(Max.)(bar) 1350

Table 2 Properties of test fuel

Diesel fuel BDF

Calorific value[MJ/kg] 43.96 39.17

Cetane number 514 57.9
Sulfur(wt%) 0.05 0

Carbon(wt%) 85.83 76.22

Hydrogen(wt%) 13.82 12.38

Oxygen(wt%) 0 11.03

(S ¢ ¢ Distal

manometer

[ Infake
| manifold

Exhaust Controlier
manifold

Fuel flow Exhaust gas ﬁSmoke
meter analyzer tester

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 The comparison of power versus time variation
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Fig. 3 The comparison of BSEC versus time variation
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Fig. 4 The comparison of smoke emission versus time
variation
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Fig. 5 The comparison of NOx emission versus time variation
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Fig. 8 Photography of cylinder and valves after durability test

Table 3 Properties of engine oil

Index New oil BDF5%
Water content (vol%) 0.18924 0.29092
Flash point, COC (°C) 220.0 224.0
Kinetic 40°C 68.03 68.25
viscosity
(mm%s) 100°C 10.96 11.06
Viscosity index 152 154
Viscosity ratio 0.98 1.00
Pour point(°C) -30.0 -32.0
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